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TITLE OF THE INVENTION 
Double progressive spectacle lens 

CROSS REFERENCE TO RELATED APPLICATIONS 
5 This application is a National Phase Entry under 35 
U.S.C. § 371 of PCT/EP2003/14618, filed December 19, 
2003, which is based on and claims the benefit of 
priority under 35 U.S.C. § 119 to German patent 
application no. 103024152.3, filed January 21, 2003, 
10 the disclosure of which is incorporated by reference 
herein in its entirety. 



STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 

DEVELOPMENT 
15 n/a 

THE NAMES OF THE PARTIES TO A JOINT RESEARCH AGREEMENT 

n/a 



2 0 INCORPORATION BY REFERENCE OF MATERIAL SUBMITTED ON A 

COMPACT DISC 
n/a 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
2 5 The present invention relates to a double progressive 
spectacle lens. 



2 . Description of Related Art 

A distinction is made between two different types of 
3 0 lens in the case of progressive spectacle lenses of the 
prior art . 

Lenses of type A are described, for example, in 
European patent EP 0 969 309 Bl from Rodenstock, these 
35 lenses having a front surface with a continuously 
varying surface power (progressive surface) , and the 
eye-side surface being spherically or aspherically 
fashioned, or torically or atorically fashioned given 
an astigmatic prescription. Reference is made further 
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to DE 301 69 35 from Carl Zeiss and to DE 43 42 234 
from Essilor. 



Lenses of type B comprise a simple sphere or asphere 
5 and a more complex progressive atoric surface, the 
possibly prescribed cylinder being integrated in the 
progressive surface. Reference is made here to 
DE 43 3 7 3 69 from Rodenstock and to EP 0 809 12 6 from 
Seiko Epson. 

10 

Spectacle lenses of type C comprise a sphere or asphere 
or, in the case of an astigmatic prescription, a torus 
and a more complex progressive surface, in which case 
the latter compensates the deficits of the sphere or 
15 asphere or of the torus given a prescribed cylinder in 
the progressive surface. Reference is made here to 
DE 197 01 312 from Carl Zeiss. 



Lenses of type D comprise two progressive surfaces. 
20 DE 33 31 757, DE 33 31 763 from Rodenstock and 
WO 00/55678, WO 01/73499 and WO 01/18591 of Johnson & 
Johnson describe such spectacle lenses. 



All the above described types of lenses have a so- 
25 called "hourglass design" . This describes the so-called 
progression zone, the characteristic vertical 
restriction in the middle of the lens that widens 
markedly upward and downward toward the distance zone 
and near zone . 

30 

With spectacle lens of type A and type C, it is 
absolutely necessary because of the symmetry of the 
second surface for the surface astigmatism of the 
progressive surface to have this hourglass shape. 
35 Lenses of type B also exhibit the described hourglass 
shape in the case of spherical prescriptions. 
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It has now been realized that there is no need to stay 
with these classic hourglass surfaces. However, it has 
even been realized that deviating from the hourglass 
surface shapes is even accompanied by optical and 
5 geometric advantages. 

BRIEF DESCRIPTION OF THE INVENTION 
It is an object of the invention to specify a double 
progressive spectacle lens in the case of which a 
10 progressive surface can be freely fashioned, and the 
second surface is then optimized in relation to the 
first prescribed surface. 

The object is achieved by means of the characterizing 
15 part of claim 1. 

At least one of the two progressive surfaces has at 
least one of the following properties: 

20 principal line of sight 

a) the profile of the surface power along the 
principal line of sight in the progression channel 
is not monotonic between y = -15 mm and 

25 y = +10 mm, 

b) the profile of the surface astigmatism along the 
principal line of sight has at least two clearly 
expressed maxima that are at least 0.175 dpt above 
an adjacent minimum, 

30 c) the surface astigmatism A deviates in absolute 
terms by more than dA upward or downward from the 
prescription value A R of the cylinder at 
approximately all points along the principal line 
of sight, 

3 5 d) the surface astigmatism has a global maximum on or 
in the vicinity of the principal line of sight 
between y = ±2 0 mm, 



the surface astigmatism has a local maximum on or 
in the vicinity of the principal line of sight 
between y = ±20 mm, 

85% of the change in the surface power along the 
principal line of sight is reached on each of the 
surfaces on a path of less than 11 mm, 
the channel width at 0.75 dpt has at least two 
minima in the progression channel between 
y = +10 mm and y = -18 mm, 

distance zone 

the surface astigmatism A deviates in the distance 
zone by more than dA upward or downward from the 
prescription value A R of the cylinder at 
approximately all points: 
|A-A R | > dA, with dA > 0.18 dpt 

the surface astigmatism A deviates in the distance 
zone by more than dA upward or downward from the 
prescription value A R of the cylinder at at least 
one point : 

|A-A R | > dA, with dA > 0.5 dpt 
near zone 

the surface astigmatism A deviates in the near 
zone by more than dA upward or downward from the 
prescription value A R of the cylinder at 
approximately all points: 
|A-A R | > dA, with dA > 0.22 dpt 

the surface astigmatism A deviates in the near 
zone by more than dA upward or downward from the 
prescription value A R of the cylinder at at least 
one point : 

|A-A R | > dA, with dA > 0.4 dpt. 
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A progressive surface is defined completely with the 
aid of a prescribed principal line and a prescribed 
distribution of the surface astigmatism. This also 
5 determines the surface power, as well as the properties 
in the position of use for spectacle lenses of type A, 
B and C. Proceeding in the opposite direction and 
prescribing the surface power in addition to the 
principal line results in a similar way in the surface 
10 astigmatism. 

Since both astigmatism and dioptric power error are 
measured in the position of use and two imaging errors 
cannot simultaneously assume every arbitrary 
15 distribution, it is always necessary to compromise 
between the two variables. Although it is not possible 
when two progressive surfaces are available to achieve 
every arbitrary distribution of the imaging errors, 
given adequate deviation from the hourglass shape it 

2 0 is, however, possible to achieve better results than 

with only one progressive surface, doing so 
simultaneously, specifically, with reference to 
astigmatism and dioptric power profile. 

25 Each of the properties formulated in claim 1 can 

improve the quality of the spectacle lens. Thus, a non- 

monotonically varying rise in dioptric power can reduce 
the overall height of the progressive lens. 

3 0 A global maximum on or in the vicinity of the principal 

line leads to surfaces in which the Minkwitz rule no 
longer plays a role. This enables a design of 
progressive spectacle lenses with a wider production 
channel . 

35 

The channel width at x dpt is the distance between the 
lines of equal surface astigmatism with x dpt right and 
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left of the principal line. The channel width is a 
function of the vertical coordinate y. In the case of 
an hourglass design, the channel width firstly 
decreases and then increases again from top to bottom. 
5 The channel width traverses a minimum. It has been 
realized according to the invention that it is more 
advantageous to fashion the functional profile of the 
channel width such that it assumes a number of minima 
with maxima lying therebetween. 

10 

Advantageous designs are to be gathered from the 
subclaims: thus, it is preferred that at least one of 
the two progressive surfaces has at least one of the 
following properties : 

15 

periphery 

1) the surface astigmatism has at least three local 
maxima within a circle about the origin of radius 
3 0 mm, 

m) the maximum of the gradient of the surface power 

is greater than k*Add with k = 0.2 1/mm, 
n) the maximum of the gradient of the surface 
astigmatism is greater than m*Add with 
m = 0.2 1 / mm . 

Furthermore, at least one of the two progressive 
surfaces should have at least one of the following 
properties : 
30 

horizontal sections 

o) the surface power in the horizontal section has a 
local maximum in the distance zone or in the 
35 vicinity of the principal line of sight, 



20 



25 
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p) the surface power in the horizontal section has a 
local minimum in the near zone or in the vicinity 
of the principal line of sight, 

q) the surface astigmatism in the horizontal section 
5 has a maximum in the progression zone or in the 

vicinity of the principal line of sight. 

It is further preferred that in b) the maxima occur 
between y = -20 mm and y = +18 mm; that in c) |A-A R | > 

10 dA, with dA > 0.2 dpt ; that the maximum is between 
y = ±10 in d) ; that in e) the maximum is between 
y = ±10 and no higher value of the surface astigmatism 
exists at a distance of 20 mm; that in f) the increase 
in the surface power on the front surface and rear 

15 surface runs offset vertically in such a way that an 
extended progression length of more than 11 mm is 
produced in the position of use and that in g) the 
minimum channel width B at 0.75 is a function of the 
addition and smaller than B, with B = b 0 + bi*Add, b 0 

2 0 and bi being capable of varying between the bounds 
b 0 = 8.5-9.5 mm and bi = -2.2 - -1.8 mm /dpt, and the 
value of the other minima in each case being at least 
12% above the value of the smallest minimum, and the 
middle of the channel, the arithmetic mean of the 

25 horizontal coordinates of the right-hand and left-hand 
lines of equal surface astigmatism being in a range of 
4 mm, preferably 2 mm to right and left of the 
principal line of sight. 

30 It is further preferred that in 1) the surface 
astigmatism has at least three local maxima within a 
circle about the origin of radius 20 mm; that in m) the 
maximum is within a circular area about the original 
coordinates of radius 25 mm, preferably 22 mm and that 

35 in n) the maximum is within a circular area about the 
original coordinates of radius 2 0 mm, preferably 18 mm. 
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The invention is described by way of example below, 
without limiting the general idea of the invention, 
with the aid of exemplary embodiments and with 
reference to the drawings, to which reference is 
5 expressly made, furthermore, with regard to the 
disclosure of all inventive details not explained in 
more detail in the text, and in which 



BRIEF DESCRIPTION OF THE DRAWINGS 

10 figure 1 shows the astigmatism of the front surface, 
figure 2 shows the dioptric power of the front surface, 
figure 3 shows the astigmatism of the rear surface, and 
figure 4 shows the dioptric power of the rear surface. 
Tables 1 and 2 show the sagitta of the front surface 

15 and of the rear surface. 



